been included under the name B. mallei and that B. qvhitmori is a member of this group. The discovery of different serological races of B. mallei raises several questions of practical interest, such as the distribution of these races in nature, and the choice of strains for use in the preparation of mallein or as antigens in serum tests.
In practice, B. Whitmori can be distinguished from B. mallei without great difficulty, by its motility, its wrinkled growth on agar, its greater saccharolytic and proteolytic power and its capacity for causing rapidly fatal disease in rodents. None of these characters is sufficiently constant, however, to warrant separation of B. whitmori from the genus Pfeifferella, into which it has been placed in company with B. mallei in the Bergey classification. Tissue reactions to both organisms are said to be similar. Just as glanders is primarily a disease of equines, so melioidosis is primarily a disease of rodents. About sixty-five cases of melioidosis in all have been described in man (Fletcher) , and while rodents are highly susceptible the horse is resistant. A natural case in a horse was observed by Stanton, Fletcher and Symonds (1927) , but the course of disease was mild and the organism could not be recovered from the tissues after the animal was slaughtered. The animal did not react to mallein but its serum agglutinated B. whitmori to a titre of 1 in 8,000.
Apart from melioidosis, there have been a few descriptions in the literature of conditions in man or animals which simulated glanders but from which the organism isolated differed from the classical type in some cultural respect or in its effects upon animals. As instances of such " glanders-like " diseases may bew mentioned the case of V. Babes (1891) in a horse, and those of Bulloch and Twort (1905) , Martini (1911) , and of Reverdin and Grumbach (1924) in man. In judging whether these affections were glanders or not, allowance should be made for variations from type which may occur in nature as they are known to do in the laboratory. Taking the pathogenic effects of B. rmallei as an example, it is recognized that the virulence may be so reduced by continued subcultivation that large amounts of culture no longer produce fatal effects in guinea-pigs. On the other hand, Turr6 (1908) has shown that the pathogenic power may be raised to the point at which the organism can produce a rapidly fatal septiceemia in these animals. REFERENCES . BABES, V., Arch. de med. exper. et d'anat. path., Paris, 1891, iii, 619. BLAINMSCHEIN, F., iVener Tierarztl. Monatschr., 1917, iv, 24. BLLLOCH, W., and TWORT, F. W., Centralb. .f Bakteriol., Orig., 1905, xxxix, 29. MOFADYEAN, J., Journ. COap. Path. and Therap., 1905, xviii, 23 . MARTINI, Ztschr. f. Hyg. 14. Infektionskrankh., 1911, lxviii, 85. REVERDIN, A., and GRUMBACH, A., Ann. med., 1924, xv, 42 . STANTON, A. T., and FLETCHER, W., Journ. Hyg., 1925, xxiii, 347 . STANTON, A. T., FLETCHER, W., an1d SYMONDS, S. L., Journ. Hyg., 1927, xxvi, 33. TURR6, R., Cornpt. Renzd. Soc. de Biol., 1908, lxiv, 130. Dr. William Fletcher: Melioidosis is a malady which resembles glanders very closely in its symptoms and pathology, but differs from it in being a disease of rodents, not of equines. It was first described by Whitmore and Krishnaswami (1912) , who encountered it in the bodies of vagrants brought to the public mortuary by the police in Rangoon. In the following year the disease was recognized in the Federated Malay States. It appeared in 1913 (Fletcher, 1919) , not, at first, as a disease of man, but in the form of a severe epizootic among the guinea-pigs and rabbits in the laboratory at Kuala Lumpur. A few years later, Stanton (1917) discovered human cases in the same town. It was recognized nowhere outside Burma and Malaya until 1925, when a case was diagnosed by Pons and Advier (1927) in Indo-China. In the following year, Vielle, Morin and Massias (1926) reported the occ-urrence of a second case in the same country, and, in 1927, Denny and Nicholls reported another in Ceylon. It is improbable that melioidosis is limited to these localities, but its symptoms are so varied and obscure that it is seldoin diagnosed until after death, and then only in thcse places where a bacteriological examination can be made. Kuala Lumpur is the only district where the disease is known to attack animals.
The characteristic lesion of melioidosis is a minute nodule which commences as a collection of polymorphonuclear cells, surrounded by a zone of congestion. When the nodule has become large enough to be visible to the naked eye, it consists of a mass of necrotic, caseous material containing a great number of darkly-staining chromatin fragments which are the remains of the nuclei of dead cells. Sometimes numbers of nodules coalesce to form large areas of caseation, or they may suppurate and break down into abscesses. Caseation is particularly common in the lung, and abscess formation is common in the liver.
Melioidosis in Man.-The symptoms of the disease in man depend partly upon the virulence and the dose of Bacillus whit7nori-the causative organismand partly upon the resistance of the patient and upon the region of the body in which the lesions are situated. When the infection is very virulent, the illness begins suddenly with vomiting, collapse, and a purging so severe that a tentative diagnosis of cholera has been made on several occasions. When the initial infection is less virulent, there is no preliminary collapse, but the temperature is high from the beginning and the disease may resemble plague, mnalaria, enteric fever, infective endocarditis, or general tuberculosis. Delirium is common, and we have seen a patient confined in a cell because he was supposed to be suffering from acute mania. In other cases, the prominence of some or other symptoms may lead to a diagnosis of dysentery or pneumonia. If pustules and abscesses are present, a diagnosis of acute glanders may be made; while the bone lesions, which may appear later, in those rare cases in whith the patient lives long enough, resemble those in tertiary syphilis or chronic tuberculosis. Perhaps the easiest way to present aaorrect picture of this disease, with its varied symptoms, is by describing some cases illustrating the different forms in which it may appear.
Ca8e I.-This illustrates the acute form which is often diagnosed as cholera or plague.
The patient, a strong Indian labourer, 22 years old, was taken ill suddenly with purging and vomiting. He was admitted to hospital, on the following day, in a collapsed condition, as a case of cholera. His temperature was 97 C. and his pulse-rate 140. On the fifth day he became delirious, his temperature rose, and there were signs of consolidation of the right base. On the eighth day a pustule appeared above the left nipple, and from this B. whitmori was isolated. The patient died on the tenth day, and caseous nodules were found in his lungs, liver, and spleen.
In some very acute septiceemic cases, death occurs within the first seventy-two lhours, and plague has been diagnosed in several instances.
Cawe II.-The second case illustrates a lmore common type, which resembles enteric fever. This patient was a robust Indian labourer, 40 years of age, who was admitted to hospital with fever, diarrhea, pains in the abdomen, and congestion at the bases of both lungs. He collapsed and died on the twentieth day. The lungs contained many tuberclelike nodules which had coalesced, in places, to form patches of consolidation. In the liver, there were aggregations of minute tubercles, and a thickened gall-bladder from which B. whitmori was cultivated. The spleen was three times its normal size and contained several large and small abscesses. There were some small erosions in the cecum and ascending colon; similar lesions have been found in a few other cases, but B. whitmori has never been cultivated from them, or from human faeces.
The lungs are almost always affected in melioidosis, and a diagnosis of bronchopneumonia or lobar pneumonia is often made before the true nature of the infection is recognized.
Case III.-This patient was admnitted to hospital suffering from diarrbara and bronchitis, with a history of a week's illness. He died on the following day, and in his liver there were found about a hundred round, smooth-walled abscesses, the size of large peas, containing greenish-yellow, glairy pus. Those abscesses which were near the surface of the organ projected from it like cysticerci. The patient's lungs contained patches of minute nodules, like miliary tubercles, and there were small abscesses in the spleen.
Case IV.-This was a comparatively chronic case, and the diagnosis was so puzzling that the patient's medical attendants changed it almost every day while he was in hospital. He was an Indian labourer, 30 years of age, who was admitted in a state of wild delirium, with high fever, extreme anaemia, and a history of having been ill for seven weeks. In addition to his other ailments, he was suffering from dysentery, and B. dysenterise, Flexner, was isolated from the stools. He died about two weeks later, and at the post-mortem examination numerous abscesses were found in the liver and spleen, and the lungs were full of discrete nodules. Case V.-This patient was an Indian woman, 40 years of age, who was admitted to hospital with pain in the abdomeln, frequent micturition, pyuria, and general anasarca. Very few cases of melioidosis have been recognized in women, and in these the brunt of the disease has fallen upon the bladder and kidneys. This patient died five days after admission, and the spleen, the lungs, and the kidneys were sent to us for examination in the laboratory. The spleen was enlarged, but sterile; there was a small, ill-defined, abscess at the base of the right lung; the kidneys were full of minute abscesses, especially in the cortex.
B. whitmori was cultivated from the lung and from the kidneys.
The onset of melioidosis is marked in many cases by severe gastro-intestinal symptoms, and the disease is readily reproduced in susceptible animals by giving them food contaminated with B. whilmori. We conclude from this that infection usuially occurs by way of the alimentary tract, and we have suggested (Stanton and Fletcher, 1924 ) that this takes place through the consumption of food which has been contaminated by the exereta of infected rodents. In Case VI, however, there is fairly clear evidence that the infecting organism gained entrance through a wound in the skin.
Case VI.-The patient was admitted to hospital four days after he had been taken ill with fever. He had an ulcer on the right shin and a bubo in the groin. The bubo was opened, but the fever continued, and he died four days later. B. whitmori was isolated from the ulcer, from the femoral bubo, and from the suppurating iliac glands on the same side. The spleen, which was enormously enlarged, contained both large and small abscesses: there were minute hEemorrhagic areas in the lungs, and innumerable small abscesses in the liver.
Case VII.-This patient, who was also an Indian, was admitted on the seventh day of his illness with a diagnosis of parotitis. There was a firm swelling below and in front of his left ear, which was incised three days later. Melioidosis was suspected by the medical officer because numbers of bipolar-staining organismis were found in the thick pus which was evacuated, and this diagnosis was confirmed by cultivation. The patient died on the eleventh day of his illness, when the left parotid gland and the upper end of the sterno-mastoid were found to be infiltrated with pus. There were early lesions in the lungs, consisting of minute. whitish nodules, each surrounded by a zone of congestion. Case VIII.-This patient was admitted moribund, and, at the post-mortem examination, a large part of each lung was found to be converted into a caseous mass. A diagnosis of glanders was made, until the cultivation of B. whitmori from the lesions showed the true nature of the infection.
Case IX.-This was one of the only two cases which have not ended fatally. The patient left the hospital two years after the beginning of his illness, with discharging sinuses in his legs and feet, connected with necrosed bone. Case X.--This is the only other case in which the patient survived infection with B. whitmori. He was admitted with a high, swinging temperature, delirium and bronchitis. After he had been ill for two months an abscess appeared in connexion with the lower end of the left fibula and B. ivhitmori was cultivated from the pus. He was discharged from hospital, apparently well, five months after the beginning of his illness.
There was an outbreak of melioidosis among the laboratory rabbits, guinea-pigs and rats at Kuala Lumpur in 1913, three years before human cases were recognized there. Large numbers of the animals died; every case was fatal. Not only were the general stock affected, but also those animals which had, for long, been isolated in cages for experimental purposes. It was found that the disease had been conveyed to them in green food which had probably been contaminated by infected wild rats.
The disease began in every case with a discharge from the eyes and nose, watery at first, but soon becoming thick and milky. The breathing was rapid and obstructed and the animals died in a few days. The nasal passages and trachea were injected and hemorrhagic, and there were often small ulcerations on the nasal septum. There were caseous nodules in the lungs; the spleen, which was enlarged and contained small discrete lesions, resembled the spleen of a rodent which has died from plague. B. wvhitmori was cultivated from the nasal discharge and from the caseous nodules.
Every year since this outbreak we have seen sporadic cases of melioidosis, not only among laboratory animals but also in wild rodents. In these sporadic cases the disease runs a more chronic course; there is little or no discharge from the eyes and nose, but the animal becomes very thin and dies with extensive caseous lesions in the lungs.
Subcutaneous inoculation of infected pus, or of a culture of B. whitmori, does not reproduce the disease as it occurs in nature, but causes a local necrosis. The infectioi spreads along the l1mphatics to the nearest glands; which suppurate, and death occurs from septiceemia in about two weeks. If many organisms are injected, death may take place within eighteen hours from septicaemia. The inoculation of a few bacilli -into the peritoneal cavity of a guinea-pig causes peritonitis, with scattered nodules in the omentum and viscera. If the guinea-pig is a male, an enlargement of the testes, similar to that in Strauss's reaction in glanders, appears within forty-eight hours. The tunica vaginalis becomes thickened and full of small suppurating nodules; subsequently it is converted into a caseous mass adherent to the skin.
Although the natural features of the disease are not produced by subcutaneous or intraperitoneal inoculation, they follow infection caused by ingestion or inhalation. If a culture of B. whitmori is sprinkled on a guinea-pig's food, or if a little is painted on the mucous membrane of its nose, it dies in a week or ten days, with a milky discharge from the nose, obstructed breathing and all the signs of the disease as it occurs during an epizo6tic.
Sheep, goats and monkeys have been infected by inoculation. Horses and pigs are unaffected by the ingestion of virulent cultures, and attempts to infect them by intravenous and intranasal injections have proved unsuccessful. Subcutaneous inoculation produces only a localized suppuration which disappears in a week or two without any trace of generalization. Although it has not been found possible to infect horses artificially, a transient, localized, natural infection has been seen on one occasion (Stanton, Fletcher and Symonds, 1927) . A racehorse, in Kuala Lumpur, which was out of condition, had an intermittent, mucopurulent nasal discharge, from which B. whitmnori was isolated repeatedly over a period of fifteen months. The horse was shot Fix months after the last occasion on which B. whitmori was cultivated, but no trace of the disease could be discovered, nor was the organism isolated from the nose or tissues. The animal had recovered completely.
It is clear that horses are highly resistant to infection. Man himself is not easily infected, otherwise cases would probably have occurred in the laboratory, or amongst those engaged in handling infected animals.
Bacillus whitmori.-This can be easily cultivated from the lesions wherever they are found, but it rarely occurs in large numbers in films made from the discharges or from the affected organs. An excellent account of the organism was given by Whitmore in 1913. It is a Gram-negative bacillus, which shows bipolar-staining with carbolfuchsin or Leishman's stain, but this feature disappears to a large extent on culture, and it is difficult to distinguish the organism from B. mallei by its morphology alone. It grows profusely on ordinary culture media, and-a most important propertyyoung cultures are actively motile. It forms a wrinkled pellicle on the surface of broth. Another characteristic feature of B. whitmori is its growth on 5 per cent. glycerin agar. When a glycerin agar slant is inoculated, a characteristic wrinkling and corrugation of the resulting growth begin after forty-eight hours, and, by the end of a week, the culture is heaped up and rugose like an old culture of tubercle bacilli.
B. whitnouri grows in two forms on glycerin agar; in addition to the more common corrugated form, a slimy, mucoid variety, with some resemblance to B. mallei, has been isolated on several occasions (Stanton and Fletcher, 1924) .
Agglutination, absorption, and complement-fixation tests show that the two formns are serologically identical; moreover, if a mucoid colony be inoculated into broth, incubated for a few days, and then plated out, a number of corrugated colonies will be found mixed with the mucoids from which they have taken origin. Colonies of both types have been isolated from the same specimen of pus collectea from an abscess, and occasionally, corrugated forms have been grown from one of a patient's organs, and mucoids from another. Freshly isolated, highly virulent strains are usually very corrugated; the corrugated and mucoid forms of B. whitmori do not correspond with the rouglh and smooth forms of organisms of the B. coli group. Gaz., 1912, xlvii, 262. WHITMORE, A., Journ. Hyg., 1913, xiii, 1. PONs, R., and ADVIER, M., Journ. Hyg., 1927, xxvi, 28. VIELLE, A., MORIN, H. G. S., and MASSIAS, C., Bull. Soc. MBd. Chir., Indo-Chine, No. 9, Sept., 1926. Sir John Moore said he would state his experience relating to glanders and other allied diseases. It was true that at present there were no cases of glanders in this country, for which there was reason for thankfulness as in former days it was necessary to fight it constantly. Hence perhaps it was only the elder members of the profession who could speak of that disease from the clinical side.
It was known that the diseases which simulated glanders were epizootic lymphangitis and the ulcerative lymphangitis of Nocard seen in France during the Great War. He had met with a disease similar to glanders in a battery at Barrakpur, near Calcutta, where there were twenty-four cases, the first occurring in February, 1894. The disease continued in that battery until 1897. Of those twenty-four cases, nineteen animals were cured. One died from a ruptured stomach, and others were so badly infected in the tendon sheaths by abscesses, etc., that they had to be destroyed. That was before mallein came into general use. His (the speaker's) object had been to determine whether the disease was glaniders or not. He had treated these cases by the actual cautery.
The symptoms were very like those of glanders and farcy; these two diseases were in reality one, farcy being an external manifestation of glanders. The disease ran along the lymphatics exactly as in farcy. His custom was to "fire " them with what was called a budding iron, and a very good cure resulted after several months. From the pus, which was of a " laudable " appearance, Colonel D. D. Cunningham, pathologist and physiologist at the Medical School in Calcutta, had cultivated a bacillus and a micrococcus. A natural salt solution of both these organisms was used to inoculate four horses, but nothing had been produced by the inoculation except a slight fever.' He had felt convinced from the beginning, however, that the disease was not glanders. He gave it the of name " ulcerative lymphangitis" and he read a paper on the subject before the Central Veterinary Society which was recorded in the veterinary journals. It was only after he had left Calcutta that the animals were tested with mallein. None of the animals in the battery gave a reaction.
In addition, there were twenty mules of a mule corps in Calcutta affected with the same disease. They also were cured by actual cautery and took part in the Chitral Expedition of 1895. That fact, he considered, proved that the disease was not glanders. Thinking over the matter since, he had concluded that it was epizootic lymphangitis; he could not, however, reconcile this with Colonel Cunningham's MAY-JOINT DIs. No. 4. 2 * observations, as epizootic lymphangitis was due to the cryptococcus of Rivolta. Since seeing the slides exhibited by Dr. Fletcher he felt that it would have been interesting to have known about melioidosis at that time. In doubtful cases of abscess of lymphatics simulating farcy, all one had to do was to test with mallein. Glanders would give a positive reaction, whilst in other diseases nothing would happen. In France, the condition "ulcerative lymphangitis of Nocard " caused a good deal of trouble and vaccine therapy was adopted. This disease was associated with much nephritis; in fact, the pus for the manufacture of the vaccine was, as a rule, derived from the kidney abscesses.
When in private practice in Manchester-from 1885 to 1889-he had seen many cases of glanders in horses, in all its forms. He had also seen a very peculiar manifestation of the disease, an articular form affecting the stifle joints.
In India he had had a severe experience of the disease, especially in one battery and several regiments of cavalry. In the United States, during the Boer War, he served on a remount commission. In those days mallein was used subcutaneously, and there were difficulties with regard to the testing. A clinical case of glanders, tested with mallein would give no reaction. That he could understand, because such an animal would probably have enough mallein in its system to counter any reaction. But in about every five-hundredth case tested he found that though there was no reaction, an animal would exhibit clinical glanders from the fourteenth to sixteenth day after application of the test. He had the idea that if mallein did not give a positive reaction, it might produce the disease a fortnight afterwards by a process of chemiotaxis. But Sir John McFadyean, whom he consulted, did not agree with that view.
There was now a much better system of testing with mallein. In France, at the beginning of the War, the old method of subcutaneous testing was carried out. Then the French authorities demonstrated the intradermal palpebral method;
that system was adopted, and subsequently adhered to.
Fortunately, in that theatre of war, they had no cases of glanders, which had been such a trouble with horses in previous campaigns. There had been three menaces of the disease: one from the Germans in the early days of the War, one from Italy before the War ended, and a very strong menace from Portuguese horses, which were bringing clinical cases of glanders into France at that time. He (the speaker) had therefore refused to allow Portuguese horses near the British Forces unless they had twice given a negative result on testing.
He had since been asked what percentage efficiency he attributed to the intradermal palpebral method of testing. His reply was "100 per cent." He was certain that to this system was owing the freedom from the disease of the British Forces in France during the Great War. It was a fact to be proud of that on demobilization not a single case of glanders was introduced into this country.
Americans said that certain range horses were cured of glanders naturally. At his depot in theUnited States he saw one horse which had a large hole through the nasal septum, but he felt uncertain about its having had glanders. He did not think there was any cure for glanders at all, neither did he believe that by biological means immunity -against the disease could be procured.
Professor S. H. Gaiger [Communicated]: Particulars of my own case were published in two articles in the Journal of Comparative Pathology and Therapeutics, the first in 1913 (vol. xxvi, p. 223), and the second in 1916 (vol. xxix, p. 26). In these the course of the infection is described in considerable detail, and I would refer anyone interested to the articles themselves.
It probably falls to the lot of few who have had the misfortune to contract infection with the B. mallei to live to describe their own cases, but my experiences were such as to be a warning to others to do all in their power to avoid having to try conclusions wvith this organism. It took my system a period of two years and four months to overcome the first attack ; then, after eight months' apparent recovery, a severe attack of malarial fever caused a relapse which took a further period of one year and ten months to overcome.
It is now just over thirteen years since the last lesion healed, and recovery is apparently complete. During these years I have several times been very carefully medically examined and passed as a "first-class life." Infection undoubtedly occurred by way of the alimentary canal. At the time I was on the staff of the Punjab Veterinary College, and was interested in the diagnosis of a pygemic infection in a polo pony. This pony had been fired in the College for sprained tendon, and from the seat of firing, a lymphangitis had started, ending in pyaemia, in the course of which skin abscesses appeared on parts of the body remote from the sprained tendons. As I knew this polo pony well it did not at first strike me that the infection was glanders, and I rather expected to find another organism. I opened a skin abscess on the pony's forehead and made cultures which yielded a Gram-negative bacillus in forty-eight hours, and I became suspicious that it might be the B. mallei. I sowed cultures on potato and inoculated a guinea-pig with culture. The potato gave a chromogenic growth and the guinea-pig developed an orchitis. By the time I had completed the diagnosis I was distinctly unwell myself. This "unwell " feeling lasted some days and then developed into illness, sometimes with high fever and rheumatic pains, but for three weeks was insufficient to keep me in bed for more than a few days.
The attack proper began when the disease became localized in the left hand, in which an acute infection set in by way of the lymphatics. The acute lymphangitis was overcome and a chronic form of the disease commenced. An occasional blood-infection occurred, setting up lesions in remote parts, the right wrist and left ankle for example, these forming new centres from which the disease spread locally by way of the lymphatics. The lesions favoured the lymphatic system in the neighbourhood of the joints. In the first attack forty-five operations were performed, twenty-seven of which were carried out under a general anesthetic. At one of the latter the left arm was removed.
The second attack was complicated by severe malaria, upon which even a daily dose of 30 gr. of quinine came to have little or no effect. Glanders and malaria aggravated each other and together nearly brought about a fatal termination. This attack was rendered much worse owing to the involvement of the nasal cavity, the accessory sinuses, and by the occurrence of serious hbemorrhage. In the second attack a further thirty-seven operations were performed under local anresthesia.
I have often been asked to what I ascribe my recovery. I think it was due mainly to a strong constitution, and to the fact that I had three weeks' grace before the disease localized itself and the acute lymphangitis set in. During that three weeks my system possibly acquired some immunity to meet the main attack. As it was, the acute lymphangitis was only a little short of a fatal termination. As is well known, in most cases of human glanders death occurs in a few weeks in spite of all that medical skill can do. Another factor, which undoubtedly was the means of avoiding a fatal termination, was change of scene and surroundings coming at each critical period. My case was undoubtedly looked upon as hopeless during the second attack, when I was put on board the first mail boat to leave Bombay after the declaration .of war in 1914. The daily interest and excitement of that voyage provided enough stimulus to help me to turn the scales against the disease. In 1911, during the first attack, just after the left arm was removed, a general infection set in; this seemed likely to end fatally in a London nursing-home, but removal by ambulance into the country, where the bulk of my time was passed out of doors, again turned the scales in my favour. In saying this, I do not wish to detract from the wonderful care bestowed on me by surgeons, physicians and pathologists, nearly forty of whom treated me in various places. Without that skill and care my case would very soon have ended fatally. Is I am afraid this case of mine provides little knowledge which might be of use in other cases. Curiously enough, there was at first an unwillingness on the part of the doctors to accept a diagnosis of glanders, in spite of the history. I even tried to persuade myself it could not be true, though I made my own cultures when an abscess was opened under local anesthesia and I obtained a typical growth. It should be remembered that the inoculation of potato and of a male guinea-pig provides sufficient evidence for identification of a non-motile bacillus such as Bacillus mallei. Treatment with mallein is only likely to precipitate a fatal termination. Vaccines made of Bacillus mallei had no apparent effect in my case but an autogenous vaccine containing a staphylococcus helped to clear up the secondary bone infection in some of my lesions. Glanders has been described as " the most painful disease from which man can suffer," and I am inclined to think that, from what I went through, that view must be correct.
Professor Frederick Hobday: Under the heading of "Glanders and Kindred Diseases," I am presuming that one particularly wishes to refer to those kindred diseases of animals which are contagious to man or which have some analogy in their symptoms. But I think it is not out of place in a mixed assembly like this lightly to touch upon the fact that certain diseases of the horse have on many occasions been mistaken by the layman for this dreaded disease, glanders. In one instance which came to my knowledge the mistaken diagnosis of a layman in authority, in a situation where no veterinary officer was available, unnecessarily cost the lives of over thirty horses-the transport officer in authority diagnosing glanders. It is also necessary to emphasize the fact that glanders itself is a disease which is practically only met with in the horse, or in animals of the equine tribe such as the ass, mule, zebra, etc., for I have seen it stated in the medical press that a man has caught glanders from a cow, and, so far as I am aware, the cow tribe is insusceptible.
To-day glanders is non-existent in Great Britain, but in the days when it was prevalent in London and other large cities the veterinary practitioner was always more or less suspicious of any complaint (particularly in an old borse) in which there were present such symptoms as a nasal discharge and a swelling under the jaw. To the young practitioner these symptoms were often a pitfall, and, until the discovery of mallein, mistakes were frequently made. Thanks to the knowledge of the value of mallein, glanders has been stamped out of Great Britain, and although one outbreak was reported during the past year it is gratifying to know that there has been no further case, even one of suspicion, and that, to all intents and purposes, we can now consider this country to be free, whereas ooly so recently as twenty years ago, in London alone there was an average of about 1,800 equine cases annually. This is a matter upon which not only the veterinary, but also the human, branch of medicine is to be congratulated, for, as long as the veterinarian keeps glanders out of the horse kingdom so long will the medical man know that it will be impossible for human subjects-with the exception perhaps of workers in experimental laboratoriesto become infecued with this disease.
There can be no better illustration of the value of mallein than the fact that during the Great War, of all the hundred thousands of horses and mules enlisted in the British Army, not a single animal was ever reported as having been a subject of glanders when the time came for final disposal and when upwards of 100,000 were sold into civil life. I happen to have with me some photographs of horses reacting to the intradermo-palpebral test-in fact the first two cases. When I said that there were other diseases of the horse wbich simulate glanders in some symptomatic respect, I referred particularly to those with nasal discharge, such as influenza, and what we, in veterinary parlance, term strangles." These complaints are still with us,' it is true, but the veterinary practitioners do not now need to have anything more than a suspicion of glanders crossing their minds when they see a nasal discharge. Captain E. A. Watson, chief veterinary bacteriologist to the Government of Canada, produced the serum which cured two men who had caught glanders from some glandered horses. I communicated with Captain Watson some three years later, and be stated that they were still alive and in good health.
Professor G. H. Wooldridge: What has struck me most in the discussion is the resemblance between B. mallei and B. whitmori. In this country melioidosis is not met with; in India, however, confusion is likely. For instance, an attempt might be made to produce mallein from an organism believed to be B. mallei but eventually proved to be B. whitmori.
I wonder whether experiments have been carried out as to the possibility in glandered horses of reactions due to a material corresponding with mallein, prepared from B. whitmori, and, conversely, whether true mallein injected into some of the smaller animals known to be infected with melioidosis would provoke a reaction. If by accident or mistake the wrong organism were used in the preparation of mallein it is conceivable that no reaction in the mallein horse would be provoked, and such h-orses would be a danger to the rest of the tribe and to the human beings handling them.
I was much interested in the record of Professor Gaiger's experience, and especially in the statement that infection undoubtedly occurred by ingestion. Most of the lesions described by him were superficial, and one would have been inclined to think that in the first instance they might have been occasioned by an inoculation in the left hand, rather than by ingestion of the virus. Still, serious lesions can be produced in parts of the body remote from the alimentary tract by ingestion of the bacillus of glanders; this was shown years ago by Professor Sir John McFadyean when a heated discussion took place between himself and the late Mr. William Hunting, one of the greatest authorities on clinical glanders in the horse. McFadyean thought-mainly because of the situation of what appeared to be primary lesions-that infection occurred chiefly by respiration. Hunting, on the other hand, speaking from a wide clinical experience, declared it must be caused chiefly by ingestion. McFadyean carried out experiments to establish what he regarded as the correct view. He took several horses which had failed to react to mallein and which were kept under conditions such as precluded the possibility of infection during the experiment, and on making potato cultures of glanders and inserting them into a cylinder of potato and sealing the ends so that it was impossible for escape to take place, these doses were administered as a bolus, so that there was no chance of infection in the region of the throat, or the lymphatics in the locality. Ultimately the horses were destroyed, and in somne instances the remarkable feature was the scarcity of lesions in the abdominal cavity, and the great number of lesions, which looked like primary lesions, in the lungs. It is not always fair to judge the origin of a lesion by its situation, as the route chosen is quite likely to be the roundabout one. But local cutaneous infection in the horse is not uncommon, and usually there are lesions up the limbs in the first place.
It has been argued that mallein may, in many instances, exert some curative effect. I think it more likely that the cases in horses which have reacted directly to mallein in the first instance, and later, after repeated injections of mallein, have failed to react, and post-mortem have given no biological reaction or cultural growths because there was sterility by that time, have been cases of spontaneous recovery from a mild infection, rather than of cure by mallein.
In the slides shown this evening, there is a distinct difference in nature between the lesions in glanders and those in melioidosis. In my own experience, in glanders, caseation of the lesions which appears to be a common event in melioidosis is very rare, though breaking down of the lesions occasionally takes place, and calcification may occur.
Mr. Thomas Dalling.-The Non-Specific Reaction of Mallein.-The subcutaneous use of mallein has been practised in this country for many years and it is chiefly due to its application that the country to-day is free from glanders. Concentrated mallein used by the intrapalpebral method was responsible for the very low incidence of glanders among horses, etc., during the late war.
In "normal" horses affected with glanders both types of mallein produce specific reactions characterized by special temperature curves, swellings, discharges, etc., and in unaffected animals such reactions are not produced. In 1908 Sudmnersen and Glenny published the results of their observations on reactions produced by mallein in horses undergoing immunization against bacteria and their products other than B. mallei. They showed that in some cases mallein produced non-specific reactions which, with slight differences, corresponded very closely to the reaction produced by mallein in a glandered horse.
In 1925 I happened to be associated with a group of horses which responded in some degree to mallein.
Horse No. 1508, one of a group of seventy-eight undergoing immunization, was placed under close observation because of a persistent high temperature. A careful examination showed the presence of many small petechial hemorrhages on the nasal mucous membrane. A thickish mucoid discharge was also present. A consultation of veterinary surgeons resulted in its being classified as a suspicious case of glanders, and in collaboration with the veterinary inspector to the local authority the animal was tested with mallein by the intrapalpebral method. A typical reaction was produced, accompanied by a profuse sero-sanguineous nasal discharge. The diagnosis of glanders seemed certain and the animal was killed at once and a post-mortem examination carried out. No lesions of glanders were seen. Scrapings from the nassl mucous membrane were injected into male guinea-pigs and, in one, an abscess developed in the testis, from which a small Gram-negative bacillus, almost coccoid in form, was isolated. This' organism was shown to be pathogenic for laboratory animals, e.g., 0 1 c.c. of broth culture, injected intraperitoneally, killed guinea-pigs and produced a constant picture of profuse hemorrhagic infiltration of the various internal organs including the testes and epididymis. The late Sir Stewart Stockman who examined the organism agreed that it was not B. mallei. It was decided, in collaboration with the veterinary inspector, to test the remaining seventy-seven animals with mallein. This was done by both the intrapalpebral and subcutaneous methods. Sixty gave clear negative results to both tests, three gave typical reactions to both tests and fourteen gave doubtful reactions. A negative reaction meant that there was little or no thermal disturbanice or local swelling following the injection of mallein subcutaneously and no alteration in the eye or appendages after the intrapalpebral application.
A doubtful reactor was classified as such when showing some temperature reaction or local swelling, but not of the recognized typical character, or when showing an atypical eye reaction. The three positive reactors gave typical reactions to both methods of testing. All of the seventy-eight animals had been tested with mallein from three months to two years previously and all had given negative results. Examination of the nasal mucous membrane of all horses was carried out; only the three positive reactors showed hEemorrhages. The positive and doubtful reactors were isolated for six weeks when further tests were made; the results were distinctly indefinite. Immunization was proceeded with and when this was complete each horse was bled out and subjected to a careful post-mortem examination; in no case was there any evidence of glanders lesions.
This experience confirms the fact that non-specific reactors to mallein can be obtained and it shows, possibly for the first time, that such non-specific reactions are not confined to the subcutaneous test but are also forthcoming with the intrapalpebral test. The organism we isolated may have been responsible for the production of nasal hemorrhages simulating a phase in the course of a glanders infection.
Mr. E. Alfred West: During the era of prevalence of glanders and farcy, the number of horses working in London and other large towns was immensely greater than it is to-day. For instance, the London General Omnibus Company were working 15,000 horses, and some of the tramways companies over 5,000 each; there were also numerous studs of over 1,000. Horses at that time worked under very much worse conditions, being out of their stables from ten to twelve hours each day; they were frequently overloaded, and were indifferently fed. It is obvious, therefore, that they readily succumbed to infection.
In 1892 there were 1,657 outbreaks of glanders reported, and if you add to this figure the unreported cases, you will have some conception of the extent of the disease. It was no uncommon thing for animals to be working with a discharge from both nostrils, and to see a carman take a piece of rag from his pocket and use it to wipe away the discharge. The disease occupied the attention and anxious consideration of every busy practitioner. My own practice was amongst large studs of cab and omnibus horses and it was throughout this class that the disease was most rife.
Directors and managers of large transport companies and especially owners of small studs, were uneducated in the matter of contagious diseases, and consequently difficult for veterinary surgeons to deal with. These owners were far more concerned in trying to hide diseased cases from the veterinary inspector than in facing and dealing with the situation in a satisfactory manner; so, of course, glanders and farcy spread in the Metropolis to an alarming extent.
Another fixed idea in the minds of horse owners was that farcy, which they looked upon as being distinct from glanders, was curable, and -pressure was brought upon the veterinary surgeon to use his best efforts to cure. The animals which showed least immunity were either newly purchased horses from the country or those which were approaching the end of their working life. A large percentage of the younger animals followed the usual course of developing catarrhal, laryngeal and pneumonic ailments soon after their arrival in town stables. Many of these cases instead of responding to treatment "hung fire" for the reason that, as a sequel to their affections, glanders and farcy developed. Having treated the animal for some days, on one of your calls you would find your patient with an enlarged limb, on the outer or inner surface of which was to be seen the cord-like enlargement of the lymphatic glands, one or two or more of which might be discharging plas and a glairy fluid. The losses to the companies and owners became in some instances so serious that where the stables were old and dilapidated they were pulled down and new ones erected in the hope of getting rid of the disease in this way; but, as often as not, infected cases appeared in the new stables to a greater extent than in the old. I have in mind two instances in my district in which modern and up-to-date iron and concrete structures replaced old, wooden ones, but this did not lessen the number of cases. When determined efforts were made to stamp out the disease, and owners at last permitted their veterinary advisers a free hand to slaughter, the number of animals slaughtered, viewed in the light of our present decreased horse nopulation, seems amazing. I went to Birmingham in, I think, 1898 to inspect for valuation a stud of 400 horses, with instructions to have any animals affected with glanders slaughtered straight away. My inspection took place on a Sunday, and by Monday night sixty-eight infected animals were killed. This shows that the provinces, as well as London, were riddled with the disease.
It has to be remembered that although legislative orders in regard to glanders had been in existence as far back as 1853, many years had to elapse before they could be made sufficiently effective or, at any rate, before they were properly obeyed. No real progress was made toward stamping out glanders until mallein was discovered, and popularized-if I may say so-largely through the efforts of the late William Hunting. Confidence in the efficacy of mallein, the co6peration of owners, and less evasion of the law, were all essential factors in success.
A great many more human subjects died as a result of contracting the disease from the animals under their care, than was at that time generally believed. I can myself remember one horse foreman and two or three horsekeepers succumbing.
We can now see what the legislator, the scientist and the clinician have effected by their united efforts. For my own part I have not seen a case of glanders since the days before the War.
